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PREFACE

The California Departnment of Fish and Gane (CDFG is
responsi ble for protection and managenent of fish and wildlife.
The CDFG protects fish and wildlife from pesticide hazards
t hrough consultation with the California Environnental Protection
Agency's Departnent of Pesticide Regulation (DPR) Pesticide
Regi stration and Eval uation Comm ttee and Pestici de Advisory
Comm ttee. The Regional Water Quality Control Boards al so
protect fish and wldlife by promulgating and enforcing water
quality standards for pesticides and other toxic materials. 1In
recognition of the need for applicable environmental standards
for fish and wildlife, DPR contracted with CDFG to assess the
effects of pesticides on fish and wildlife and to facilitate
devel opment of water quality criteria to protect aquatic
or gani sns.

This docunent is the sixth in a series of pesticide hazard
assessnments. Hazard assessnents have al so been prepared for the
her bi ci des nolinate and thi obencarb, and the insecticides nethyl
par at hi on, carbofuran, chlorpyrifos, and diazi non.



Hazard Assessment of the Insecticide
Met hi dat hi on to Aquatic Organi sns
in the Sacranment o- San Joaquin R ver System

by

Mary Menconi and Stella Siepmann
Pesticide Investigations Unit
1701 Ni nbus Road, Suite F
Rancho Cordova, California 95670

SUMVARY

Freshwater and saltwater toxicity thresholds for the
protection of aquatic organisns fromthe insecticide nethidathion
wer e devel oped and a hazard assessnment was perfornmed for
California s Sacranento-San Joaquin River system

Thirty-one tests on the acute and chronic toxicity of
nmet hi dat hion to aquatic aninmals were reviewed and eval uated. The
nost acutely sensitive freshwater species tested was the
cl adoceran Ceri odaphni a dubia with a nmean 96-h LG, val ue of 2.2
pg/ L.  The nost acutely sensitive saltwater species tested was
the nysid Mysidopsis bahia with a 96-h LG, value of 0.7 pg/L.
The | owest freshwater Maxi mum Acceptabl e Toxi cant Concentrati on
(MATC) was 0.83 pg/L for cladoceran Daphnia magna. The only
avai |l abl e sal twater MATC was 0.04 pg/L for nysid M bahi a.

Because of the lack of data for nethidathion, U S.

Envi ronnental Protection Agency nethods for establishing a Water
Quality Criterion (WX) could not be used. Acceptable data were
avai l able for only three of the eight freshwater and four of the
ei ght saltwater taxa needed to derive a Final Acute Val ue (FAVY)
Therefore, FAVs were not cal cul ated and the | owest LG, val ues
for freshwater and sal twater species were used as acute toxicity
thresholds (ATT). The freshwater ATT was 2.2 ug/L; the saltwater
ATT was 0.7 pg/L. An interimFinal Acute-Chronic Ratio (FACR)
val ue of 12 was cal cul ated using acute and chronic val ues from
the only two species for which acceptable acute and chronic data
were available. The Final Chronic Values (FCV) for methidathion
were al so not cal cul ated because of the |ack of data. |nstead,
chronic toxicity thresholds (CTT) were derived by dividing the
interimfreshwater and saltwater ATTs by the interimFACR  The
freshwater CIT was 0.2 pg/L. The saltwater CCT was 0.06 pg/L.

Met hi dat hi on has been detected in the Sacranent o-San Joaquin
Ri ver system at concentrations as high as 15.1 pug/L. More
typi cal detected concentrations range fromO0.07 to 2.45. A
conpari son of detected concentrations with toxicity data
i ndi cates that nethidathion may present a hazard to aquatic
organi snms, particularly sensitive aquatic invertebrates.



Addi tional acute toxicity tests using freshwater species
such as fathead m nnow Pi nephal es pronelas, rotifers Phil odi na
sp. or Keratella sp., water beetles Petodytes sp., anphipods
Ganmmarus fasciatus or G lacustris, and stoneflies Pteronarcella
badi a or Cl aasseni a sabul osa are required to determ ne freshwater
FAVs and FACRs. Additional acute toxicity tests should be
performed using sal twater species such as dungeness crab Cancer
magi ster, blue crab Callinectes spaidus, hermt crab Pagurus
| ongi carpus, and rotifers Brachionus plicatilis. To better
define the FACR paired acute and chronic toxicity tests should
al so be conducted on fresh and saltwater fish and invertebrates.
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| NTRODUCTI ON

The or ganophosphate insecticide nethidathion is used on
alfalfa, nuts, stone fruits, citrus, and other crops. From 1988
to 1992, nethidathion use in California ranged from 148,000 to
179, 000 kil ograns (Table 1) (DPR 1988-92). Mst nethidathi on use
in the Sacranment o- San Joaquin River area occurs during wnter.

The Central Valley Regional Water Quality Control Board
(CVRWQCB) nonitored el even sites in the Sacranent o- San Joaquin
Ri ver system from January 13 to February 27, 1992 (Table 2).
Det ected concentrations ranged fromO0.13 to 15.1 pg/L (CVRWXB
1993). The California Departnment of Pesticide Regulation (DPR)
nmoni tored nethidathion in the San Joaquin River system from
August 1991 t hrough February 1993 (Table 2). Detected
concentrations ranged fromO0.07 pug/L to 12.4 pug/L.

Hazards from nethidathion to aquatic |ife in the Sacramento-
San Joaquin River system were assessed by conparing expected
toxic effects with nethidathion concentrations detected in the
Sacr anent o- San Joaquin River system The toxic effects of
nmet hi dat hi on were assessed by evaluating toxicity tests published
in the scientific literature and corporate |aboratory reports
fromconfidential files submtted to DPR for pesticide
registration. Toxicity tests on nethidathion were eval uated for
conformance with specific criteria adapted fromthe U S
Envi ronnental Protection Agency (EPA) and the American Society
for Testing of Materials (ASTM. Although toxicity tests were
not required to conply with all criteria, tests were rejected if
they did not observe certain fundanental procedures, such as
mai nt ai ni ng sufficient organismsurvival in control treatnents.
The California Departnent of Fish and Gane's (CDFG toxicity
t hreshol ds are based on data from accepted tests and procedures
adapted from EPA (1985a) guidelines (Appendix A). The EPA has
not established a Water Quality Criterion (WQC for nethidathion.
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Table 1. Methidathion use in California 1988-19922

Year Ki | ogranms Hect ar es
1988 152, 000 123, 000
1989 159, 000 142, 000
1990 160, 000 108, 000
1991 148, 000 112, 000
1992 179, 000 129, 000

@ California Departnent of Pesticide Regul ation Pesticide Use Reports 1988-
1992

Table 2. Concentrations of methidathion (pug/L) detected in the Sacranmento-San
Joaquin River system August 1991 through February 1993.

Dat e Locati on? Concentration®
8/ 02/ 91 San Joaquin River at Patterson® 0.11c
2/ 19/ 92 San Joaquin River at Patterson® 0. 07¢
2/ 10/ 93 San Joaquin River at Patterson® 0. 76¢
1/ 20/ 92 San Joaquin River at Laird Park® 0. 07¢
2/ 13/ 92 San Joaquin River at Laird Park® 0. 16¢
2/ 19/ 92 San Joaquin River at Laird Park® 0. 07¢
3/09/92 San Joaquin River at Laird ParkP 0. 08¢
2/ 10/ 93 San Joaquin River at Laird Park® 0. 60¢
2/11/93 San Joaquin River at Laird Park® 0. 33¢
2/ 15/ 93 San Joaquin River at Laird ParkP 0. 09¢
2/ 17/ 92 San Joaquin River at Bowman Road® 0. 23¢
2/ 17/ 92 San Joaquin River at Bowman Road® 0. 14¢
2/ 09/93 San Joaquin River at Hills Ferry® 0. 33¢
2/ 10/ 93 San Joaquin River at Maze Bl vd® 0. 34¢
1/ 25/ 94 San Joaquin River at VernalisP 0. 32¢
1/ 26/ 94 San Joaquin River at VernalisP 0. 27e
1/ 27/ 94 San Joaquin River at VernalisP 0.91e
1/ 28/ 94 San Joaquin River at VernalisP 0. 55¢
1/ 29/ 94 San Joaquin River at VernalisP 0.19¢
1/ 30/ 94 San Joaquin River at VernalisP 0.11e
1/ 31/ 94 San Joaquin River at VernalisP 0. 09¢
2/ 01/ 94 San Joaquin River at VernalisP 0. 08¢
2/ 03/ 94 San Joaquin River at VernalisP 0. 05¢
2/ 09/ 94 San Joaquin River at VernalisP 0. 23¢
2/ 10/ 94 San Joaquin River at VernalisP 0. 44¢
2/ 11/ 94 San Joaquin River at VernalisP 0. 38¢
2/ 12/ 94 San Joaquin River at VernalisP 0. 24¢
2/ 13/ 94 San Joaquin River at VernalisP 0.17e
2/ 14/ 94 San Joaquin River at VernalisP 0. 24¢
2/ 15/ 94 San Joaquin River at VernalisP 0. 14¢
2/ 16/ 94 San Joaquin River at VernalisP 0.11¢
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2/ 19/ 94 San Joaquin River at VernalisP 0. 06¢
2/ 20/ 94 San Joaquin River at VernalisP 0. 09¢



Table 2. -Continued-

Dat e Locati on? Concentration®

2/ 21/ 94 San Joaquin River at VernalisP 0. 06¢
2/ 22/ 94 San Joaquin River at VernalisP 0. 09¢
2/ 23/ 94 San Joaquin River at VernalisP 0. 08¢
2/ 24/ 94 San Joaquin River at VernalisP 0. 05¢
2/ 03/ 92 Lone Tree Creek at Austin Road® 0. 14¢
2/ 10/ 92 Lone Tree Creek at Austin Road® 2. 45¢
2/ 10/ 92 French Canp Sl ough at Mant hey? 0. 19¢
2/ 10/ 92 French Canp Sl ough at Mant hey? 0. 66¢
2/ 17/ 92 Newman Wast eway® 0. 56¢
2/ 09/93 Newman Wast eway® 12. 4¢
2/ 17/ 92 O d River at Cohen Road® 0.13¢
2/ 18/ 92 Merced River?® 0. 18¢
2/ 18/ 92 Orestinmba Creek® 0. 56¢
2/ 09/ 93 Orestinmba Creek® 2. 14¢
2/ 18/ 92 Turlock Irrigation Drain #5° 0. 33¢
2/ 19/ 92 I ngr am Hospi tal Creek” 0. 19¢
2/ 08/ 93 Hi ghl i ne Spill way® 0. 14¢
2/ 10/ 93 Tuol utMme River?® 0.07¢
1/ 27/ 92 G | sizer Slough at G Washi ngton Road! 0. 15¢
2/ 03/ 92 G | sizer Slough at G Washi ngton Road! 2.17¢
2/ 10/ 92 G | sizer Slough at G Washi ngton Road! 15. 1¢
2/ 17/ 92 G | sizer Slough at G Washi ngton Roadf 1. 44¢
1/ 26/ 94 Tower Bri dgef 0. 05¢
1/ 27/ 94 Tower Bri dgef 0. 05¢
2/ 09/ 94 Tower Bri dgef 0. 06¢
2/ 09/ 94 Tower Bri dgef 0.03¢
2/ 10/ 94 Tower Bri dgef 0. 05¢
2/ 11/ 94 Tower Bri dgef 0. 06¢
2/ 10/ 92 Clark's Ditch at Wite Roadf 0.97¢
2/ 17/ 92 Clark's Ditch at Wite Roadf 0. 32¢
2/ 10/ 92 Ledgewood Creek at Portsmouth Court? 0. 32¢
a Only dates and | ocations on which methidathion was detected are |isted
b Location within the San Joaquin River Drainage Basin

¢ Data from nonitoring by Departnent of Pesticide Regulation

d Data fromnonitoring by Central Valley Regional Water Quality Control Board
e Data fromnmonitoring by U S. Geol ogical Survey

f Location within the Sacranento River Drainage Basin

[¢]

Ledgewood Creek flows into Suisun Marsh



ENVI RONVENTAL FATE

Met hi dat hi on is an organophosphate insecticide and acari ci de
(Merck 1989). Methidathion has a water solubility of 221 ppm and
a soil adsorption coefficient (koc) of 341 cn¥/g (DPR 1994).
Photol ysis half-life (ty,) of nethidathion in aqueous nedi a has
been reported as 103 hours (Burkhard 1978). Photol ysis on sandy
| oam soil is biphasic; phase | t,, is about nine days, and phase
Il ty, is about 21 days. Sanples kept in the dark had a
photol ysis t,, of about 124 days (Saxena 1989). At a
tenperature of 20°C and pH 7, the hydrolysis t,, of methidathion
is about 41 days (Burkhard 1978). The | ow koc, high water
solubility, and relatively long half-1ife of nethidathion
indicate a potential to nove offsite and reach surface water.

ACUTE TOXICI TY TO AQUATI C ANI MALS

Twenty-five tests on the acute toxicity of nethidathion to
aquatic animals were eval uated (Appendix B). Seventeen of these
tests were accepted (Table B-1) and ei ght were not accepted
(Table B-2).

The EPA (1985a) gui delines recommend ei ght freshwater taxa
for which data should be available to derive a freshwater Final
Acute Value (FAV), and eight saltwater taxa to derive a saltwater
FAV (Tables 3 and 4). However, acceptable data were avail able
for only three of the freshwater (Table 3) and four of the
saltwater (Table 4) taxa recommended by EPA (1985a). Data from
additional taxa are needed to derive a freshwater (Table 3) and a
saltwater (Table 4) FAV. Qher species in these taxa could be
tested instead of those |isted.

Genus Mean Acute Val ues (GVAVs) were cal cul ated using data
fromaccepted acute toxicity tests and were ranked i n ascending
order (Tables 5 and 6). Freshwater GVAVs ranged from 2.2 pg/L
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for cladoceran Ceri odaphnia dubia to 12.4 pg/L for bluegill
Lepom s macrochirus. Saltwater GVAVs ranged from0.7 pug/L for
nmysid Mysidopsis bahia, to 7,610 pg/L for adult eastern oyster
Crassostrea virginica.

Usual Iy, the four |owest GVAVs are the nost significant
determ nants in calculating a FAV. Because of the |ack of data,
however, FAVs were not calculated. Instead, the |owest LG
val ues for freshwater and sal twater species were used as acute
toxicity thresholds (ATT). The freshwater ATT was 2.2 ug/L; the
saltwater ATT was 0.7 pg/L.



Tabl e 3. Eight taxa recomended by the Environnmental Protection Agency
(1985a) for deriving a freshwater Final Acute Value (FAV),
representative species for which acute toxicity data were

avai l abl e, and suggested species to provide the necessary data.
Taxa Avai | abl e Speci es Suggest ed Speci es
1. One Sal nonid Rai nbow t r out N/ A2
2. Another famly in class Bl uegi I | N/ A2
Ost ei cht hyes
3. Another family in phylum None Fat head m nnow
Chor dat a
4. One famly not in phylum None Roti fer
Art hropoda or Chordata
5. One insect famly or any None Wat er beetle
phyl um not al ready represented
6. One planktonic crustacean Cl adocer an N/ A2
7. One benthic crustacean None Anphi pod
8. Anot her insect None Stonefly

a Not applicable. Acceptable data available for taxa.

Table 4. Eight taxa recomended by the EPA (1985a) for deriving a saltwater
FAV, representative species for which acute toxicity data were
avail abl e, and suggested species to provide the necessary

dat a.
Taxa Avai | abl e Speci es Suggest ed
Speci es
1, 2. Two famlies in phylum Spot NA2
Chordat a Sheepshead ni nnow
3. One family not in phylum Eastern oyster NA2
Art hropoda or Chordata
4, 5, 6. Three other famlies None Dungeness
crab,
not in phylum Chordata bl ue crab,
hermit crab
7. A nysid or penaeid Mysi d NA2
8. One other famly not None Roti fer

al ready represented

a Not applicable. Acceptable data available for taxa.



Tabl e 5. Ranked Genus Mean Acute Val ues (GMVAV) from accepted
acute toxicity tests on freshwater species

Rank GVAV (ug/ L) Speci es
1 2. 23 Cl adocer an
Ceri odaphni a dubi a
2 3.02 Mysi db
Neonysi s nercedi s
3 7.2¢ Cl adocer an
Daphni a magna
4 12. 12 Rai nbow t rout?®
Oncor hynchus myki ss
5 12. 42
Bl uegilI?®

Lepom s macrochirus

a Species Mean Acute Value: Geonmetric nean of values from several toxicity
tests on this species. Individual values are listed in Table A-1.

b Qccurs in Sacramento-San Joaquin Estuary

¢ LGCsy value fromone toxicity test on this species

Tabl e 6. Ranked Genus Mean Acute Val ues GVAVs from accepted
acute toxicity tests on saltwater species

Rank GVAV (ug/ L) Speci es
1 0.7¢c Mysi d

Mysi dopsi s bahi a

2 7.8¢ Sheepshead mi nnow
Cypri nodon varei gatus

3 7.9¢ Eastern oyster (larval)
Crassostrea virginica

4 15¢ Pi nk shrinmp
Panaeus duor ar um

5 32¢ Spot
Lei st onus xant hur us

6 >10002 Eastern oyster (juv)
Crassostrea virginica

7 7610¢° Eastern oyster (mature)
Crassostrea virginica

a  Species Mean Acute Value: GCeonmetric nean of values from several toxicity
tests on this species. Individual values are listed in Table A-1.

b Qccurs in Sacramento-San Joaquin Estuary

¢ LGCsy value fromone toxicity test on this species



CHRONI C TOXI CI TY TO AQUATI C ANl MALS

Six chronic toxicity tests were eval uated (Appendix C). Four
of these tests were accepted (Table C-1); two were not accepted
(Table C-2). The |owest freshwater Maxi num Acceptabl e Toxi cant
Concentration (MATC) was 0.83 pg/L for cladoceran Daphnia magna.
The only saltwater MATC was 0.04 pg/L for nysid Mysidopsis bahi a.

The EPA (1985a) gui delines specify calculating the Acute-
Chronic Ratio (ACR) for a species using for the numerator the
geonetric nean of LG, values and for the denom nator the
geonetric nean of MATC val ues; the acute and chronic val ues
shoul d be fromthe sane study. The guidelines also specify that
freshwater and saltwater Final Acute-Chronic Ratio (FACR) val ues
conmbi ne ACR val ues of freshwater and saltwater species, including
a fish, an invertebrate, and an acutely sensitive species. The
FACR val ue used to derive a freshwater Final Chronic Value (FCV)
shoul d i nclude an acutely sensitive freshwater species; the FACR
val ue used to derive a saltwater FCV should include a saltwater
species. The other species may be freshwater or saltwater.

However, insufficient data were available to foll ow EPA
(1985a) guidelines for deriving the FACR value. An interimFACR
val ue of 12 was cal cul ated using acute and chronic val ues from
the only two species for which acceptable acute and chronic data
were avail abl e, the freshwater cladoceran Daphnia nmagna and the
saltwater nysid Mysidopsis bahia (Table 6). Both species are
acutely sensitive invertebrates. No paired acute and chronic
data for fish species were available, and the invertebrate acute
and chronic data were from separate studies. Because of the |ack
of data, FCVs were not calculated. Instead, chronic toxicity
t hreshol ds were derived by dividing the freshwater and sal twater
ATTs by the interimFACR The freshwater and saltwater CITs are
0.2 pg/L (2.2/12=0.18), and 0.06 (0.7/12=0.058), respectively.



Table 7. Acute-Chronic Ratios (ACR) for species for which acute and chronic
toxicity data were avail able

Speci es LCs, or MATC
ACR
SVAV (NOEC X LOEC) V2 (LCso/ MATC)
(Hg/ L) (Hg/ L)
Mysi da 0.7 0. 04
17.5
Mysi dopsi s bahi a
Cl adocer an® 7.2 0. 83¢
8.7

Daphni a magna

Fi nal Acute-Chronic Ratio: 129

a  Sal twater species
b Freshwater species
¢ Geonetric mean of MATC values fromtwo chronic toxicity tests

d Geonetric nean of ACR val ues

TOXI CI TY TO AQUATI C PLANTS

One test on the toxicity of methidathion to aquatic plants
was eval uated (Appendix D) to derive a Final Plant Value (FPV).
The FPV is the | owest concentration of pesticide that
denonstrates a biologically inportant toxic endpoint (EPA 1985a).
The FPV, derived fromone toxicity test wwth freshwater al ga
Scenedesnus subspicatus was 11,000 pg/L. Because it is an
insecticide, methidathion is |likely to be nore toxic to animals
than to plants, and criteria that protect animals will al so
protect plants.

HAZARD ASSESSMVENT

Toxicity Threshol ds

The EPA (1985a) gui delines specify that the WQC consi sts of
two concentrations, the Criterion Maxi mum Concentration (CMC) and
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the Criterion Continuous Concentration (CCC). The CMC is one-
hal f the FAV, and the CCC is the | owest of three values: the
FCV, the FPV, or the Final Residue Value (Appendix A).

Because of the |ack of data for mnethidathion, EPA (1985a)
met hods for establishing a W)X cannot be followed. Instead, the
freshwater and saltwater CITs 0.2 pg/L and 0.06 pg/L,
respectively, will be used.

Hazard to Aquatic Aninmals

Al t hough net hi dat hi on has been detected in the Sacranent o- San
Joaquin River systemat concentrations as high as 15.1 pug/L,
typi cal values range fromO0.07 to 2.45 ug/L. Monitoring data
suggest that nethidathion may be a chronic contamnant in the San
Joaquin River system (Table 2). A conparison of detected
concentrations with toxicity data indicates that nethidathion may
present a hazard to aquatic organisns, particularly to sensitive
aquatic invertebrates. The |lowest LG, and MATC val ues for
freshwater invertebrates were 2.2 and 0.83 pg/L, respectively.
Monitoring data for saltwater are not avail abl e, but nethidathion
concentrations are likely to be nuch lower than in freshwater.

Dat a Requirenents

Acute toxicity data were available for only three of the
ei ght freshwater and four of the eight saltwater fam|lies adapted
from EPA (1985a) reconmmendations (Tables 3 and 4). Additional
acute toxicity tests using freshwater species such as fathead
m nnow Pi nephal es pronelas, rotifers Philodina sp. or Keratella
sp., water beetles Petodytes sp., anphi pods Gammarus fasciatus or
| acustris, and stoneflies Pteronarcella badia or C aassenia sp
are required to determ ne freshwater FAVs and FCVs. Additional
acute toxicity tests should be perfornmed using saltwater species
such as dungeness crab Cancer magi ster, blue crab Callinectes
sapi dus, hermt crab Pagurus |ongicarpus, and rotifers Brachionus
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plicatilis. To better define the FACR, paired acute and chronic
toxicity tests should al so be conducted on freshwater and
saltwater fish, and invertebrate species.
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APPENDI X A. Procedures used by the California Departnment of Fish
and Gane to prepare hazard assessnents

The California Departnent of Fish and Gane's (CDFG hazard
assessnment procedure includes evaluation of toxicity studies,
establishment of the Water Quality Criterion (W), and
assessnment of potential hazards.

Acute and chronic toxicity data are obtained from studies
published in scientific literature and | aboratory reports
required for pesticide registration by the U S. Environnental
Protection Agency (EPA) and the California Departnent of
Pesticide Regulation. The CDFG eval uates these tests for
conpliance with standards adapted fromthe EPA and the Anerican
Society for Testing and Materials (ASTM. Standards include test
type and net hods, species tested, and water quality and toxicant
mai nt enance. Al though studi es need not conply with every
standard, tests are rejected if they do not observe certain
fundament al procedures or if several inportant standards are not
met. Studies are also rejected if they do not contain sufficient
information to be properly evaluated and the necessary
i nformati on cannot be obtained fromthe researcher.

Acute toxicity data from acceptable tests on freshwater and
saltwater organisnms are used to determne a Final Acute Val ue
(FAV). The EPA (1985a) gui delines recormmend ei ght categories of
freshwat er organi sns for which data shoul d be avail able for
deriving a freshwater FAV, and ei ght categories of saltwater
organi sns for deriving a saltwater FAV.

The FAV is cal cul ated as foll ows:

1. Species Mean Acute Values (SMAV) are calculated as the
geonetric nean of EG;, values and LGC,, values fromall accepted
toxicity tests perfornmed on that species.
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2. Genus Mean Acute Val ues (GVAV) are cal culated as the
geonetric nean of all SMAVs for each genus.

3. GVAVs are ranked (R) from"1" for the lowest to "N' for the
hi ghest. Ildentical GVAVs are arbitrarily assigned successive
ranks.

4. The cumul ative probability (P) is calculated for each GVAV as
R/(N+1) .

5. The four GVAVs with cunul ative probabilities closest to 0.05
are selected. |If fewer than 59 GVAVs are avail able, these
will always be the four | owest GVAVs.

6. The FAV is calcul ated using the selected GVAVs and Ps, as
fol | ows:

3((1n GVAV) 2 - ((3(1 n GVAV)) ¥ 4)
=
3(P) - ((3(%P))?/4)

3(In GVAV) - S(3(%P)))/ 4
(%0. 05) + L

(
S

= eA

T
<

Chronic toxicity data from acceptable tests on freshwater and
sal twater organisnms are used to determ ne a Final Chronic Val ue
(FCV). If data are available for the eight famlies, the FCV is
cal cul ated using the sane procedure as described for the FAV.

If insufficient data are available, the FCV is cal cul ated as
foll ows:

1. Chronic values are determ ned by calculating the geonetric
nmean of the NOEC and the LOEC val ues from accepted chronic
toxicity tests.

2. Acute-Chronic Ratios (ACR) are cal culated for each chronic
val ue for which at | east one correspondi ng acute value is
avai l able. The acute test(s) should be part of the sane
study as the chronic test.

3. The Final ACR (FACR) is calculated as the geonetric nean of
all the species nean ACRs available for both freshwater and
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sal twat er speci es.

4. FCV = FAVI FACR

Plant toxicity data from al gae or aquatic vascular plants are
used to determne a Final Plant Value (FPV). The FPV is the
| onest result froma test with a biologically inportant endpoint.

EPA (1985a) guidelines specify that a WQC consi st of two
concentrations, the Criterion Maxi mum Concentration (CMC), and
the Criterion Continuous Concentration (CCC). The CMC is equal
to one-half the FAV. The CCCis equal to the |owest of three
val ues: the FAV, the FCV, or the Final Residue Value (FRV). The
FRV is intended to prevent pesticide concentrations in
commercially or recreationally inportant species from affecting
mar ket abi | ity because of excedence of applicable action |evels,
and to protect wildlife that consune aquatic organi snms (EPA
1985a). The WQC can be |owered to protect inportant species.

The WXC is stated as follows: (Freshwater/saltwater) aquatic
organi sns shoul d not be affected unacceptably if the four-day
average concentration of (pesticide) does not exceed (CCC val ue),
and if the one-hour average concentration does not exceed (CMC
val ue) nore than once every three years on the average.

Hazard assessnent is an iterative process in which new data
are evaluated to refine the WQC. Hazard assessnents nmay
recommend additional toxicity tests with sensitive species and
comonl y-used test organi smns.
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APPENDI X B. Abstracts of acute toxicity tests.

Accepted acute toxicity tests - The followi ng tests used
accepted test nethods.

Carr (1991a) - In 1991, a 96-h flowthrough toxicity test was
performed by Toxi kon Environmental Sciences on technical grade
nmet hi dat hion (95% w th mature eastern oyster Crassostrea
virginica. EPA (1985b) test standards were used. Five
concentrations were tested and sol vent and water controls were
used. Concentrations were neasured at the begi nning and end of
the test and neasured concentrations averaged 84% of nom nal

concentrations. Water quality paranmeters during the test were:
tenperature of 26 to 27EC, pH of 7.9 to 8.0; dissolved oxygen of
2.0 to 6.8 ng/L; and salinity of 26 to 28°,. Control surviva
was 100% The EG;, and NOEC val ues, based on shell growh, were
7610 pg/ L and 1450 pg/L, respectively.

CDFG (1992a) - In 1992, a 96-h static test was performed by the
CDFG Aquatic Toxi col ogy Laboratory on technical grade

met hi dat hion (94.3% wi th <24-h ol d neonate cl adoceran

Ceri odaphni a dubia. EPA (1985b) and ASTM (1990) testing
standards were used. Five concentrations of nethidathion were

tested in replicate and sol vent and water controls were used.
Measured concentrations were 100-160% of nom nal concentrati ons.
Water quality paranmeters during the test averaged: tenperature of
24.5°C, pH of 8.51; hardness of 120.5 ng/L; alkalinity of 95.0
ng/ L; and dissol ved oxygen of 7.6 ng/L. Control survival was 90%
and 100% i n sol vent and water controls, respectively. The 96-h
LG, value was 2.44 ug/L, the NOEC and LOEC val ues, based on

i mmobi li zation, were 1.05 pg/L and 2.10 pg/L, respectively.

CDFG (1992b) - In 1992, a 96-h static test was performed by the
CDFG Aquatic Toxi col ogy Laboratory on technical grade

nmet hi dat hion (94.3% with <5-d old nmysid Neonysis nercedis. EPA
(1985b) and ASTM (1990) testing standards were used. Five
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concentrations of nethidathion were tested in replicate and
solvent and water controls were used. Measured concentrations
were 72-103% of nom nal concentrations. Water quality paraneters
during the test averaged: tenperature of 17.1°C, pH of 8.4;
hardness of 492.1 ny/L; conductivity of 3311.4 us/cm salinity of
2.03° ,,; alkalinity of 151 ng/L and di ssol ved oxygen of 9.06
ng/ L. Control survival was 100% for both sol vent and water
controls. The 96-h LG, value was 2.82 ug/L, the NOEC and LCEC
val ues, based on i mmobilization, were 1.43 pg/L and 2.68 ug/L,
respectively.

CDFG (1992c) - In 1992, a 96-h static test was performed by the
CDFG Aquatic Toxi col ogy Laboratory on technical grade

met hi dat hion (94.3% wi th <24-h ol d neonate cl adoceran

Ceri odaphni a dubia. EPA (1985b) and ASTM (1990) testing
standards were used. Five concentrations of nethidathion were
tested in replicate and sol vent and water controls were used.
Measured concentrations were 77-106% of nom nal concentrations.
Water quality paranmeters during the test averaged: tenperature
of 24.6°C, pH of 8.4; hardness of 121.5 ng/L; conductivity of
364.3 pus/cm alkalinity of 97 ng/L and di ssol ved oxygen of 7.58
nmg/ L. Control survival was 100% for both sol vent and water
controls. The LG, value was 1.96 pg/L, the NOEC and LOEC val ues
based on i mmobilization were 1.45 pg/L and 2.65 pg/L,
respectively.

CDFG (1992d) - In 1992, a 96-h static toxicity test was perforned
by the CDFG Aquatic Toxicol ogy Laboratory on technical grade

nmet hi dat hi on (percent active ingredient not given) with <4-d
nmysid Neonysis nmercedis. EPA (1985b) and ASTM (1990) testing
standards were used. Five concentrations of nethidathion were
tested in replicate and sol vent and water controls were used.
Measured concentrations were 77 to 99% of nom nal concentrations.
Water quality paranmeters during the test averaged: tenperature
of 17.0°C, pH of 8.36; hardness of 489 ny/L; conductivity of 3276
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pus/cm salinity of 2.07°,,; alkalinity of 152 ng/L; and di ssol ved
oxygen of 8.84 ng/L. Survival was 100% for both sol vent and
water controls. The 96-h LG, value was 3.2 ug/L, the NOEC and
LCEC val ues, based on i mobilization, were 1.45 pg/L and 3. 05
Mg/ L respectively.

Mayer (1987), pers. comm (1994) - In 1987, 48-h and 96-h fl ow
through toxicity tests were perforned by Gulf Breeze

Envi ronnent al Research Laboratory on technical grade nethidathion
(98.5% with juvenile pink shrinp Penaeus duorarum juvenile
eastern oyster Crassostrea virginica (two tests) and juvenile
spot Lei ostonus xanthurus. Test nmethods were simlar to ASTM
(1980). Five concentrations of nethidathion were tested and a
control was used. Concentrations of nethidathion were not
measured during the test. Water quality paranmeters during the
test averaged: tenperature of 23°C (shrinp), 13°C and 29°C
(oyster), and 12°C (spot); salinity of 22°, to 26°,; pH and

di ssol ved oxygen were nonitored but not given. Control survival
was >90% The 48-h EC, for P. duorarumwas 15 pg/L, 96-h EGC, for
both C. virginica tests was >1,000 pg/L, and 48-h LG, val ues for
L. xanthurus was 32 pug/L.

Mayer and Ellersieck (1986) - In 1965, 96-h static toxicity tests
were perfornmed by the Col unbia National Fisheries Laboratories of
the U S. Fish and WIidlife Service on technical grade

nmet hi dat hion (98.5% with bluegill Lepom s macrochirus and

rai nbow trout Oncorhynchus nykiss (life stages not given). Test
nmet hods simlar to EPA (1975) were used. Six concentrations of
nmet hi dat hi on were tested with bluegill and five concentrations
were tested with trout. Controls were used. Concentrations of
met hi dat hi on were not neasured during the tests. Wter quality
paranmeters during the test averaged: tenperature of 24°C
(bluegill) and 12°C (trout); pH of 7.4 and hardness of 44 ny/L
for both tests. Control survival was >90% for both tests. The
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96-h LG, value for bluegill and trout were 9.0 pug/L and 14.0
pg/ L, respectively.

Schupner (1981a) - In 1981, a 96-h static toxicity test was
performed by Union Carbide on technical grade nethidathion
(93.8% with five nonth old bluegill Lepom s macrochirus. APHA
(1975) and EPA (1975) test standards were used. Five
concentrations were tested in replicate and solvent and water

controls were used. Concentrations were neasured at the

begi nni ng of the test and measured concentrations were used for
all calculations. Water quality paranmeters during the test were:
tenperature of 20 to 22.8° C, pH of 7.09 to 7.55; dissolved
oxygen of 6.1 to 9.3 nyg/L; and hardness of 48 ng/L. Control

survival was 100% The LG, value for the bluegill was 17.2
pg/ L.
Schupner (1981b) - In 1981, a 96-h static toxicity test was

performed by Union Carbide on technical grade nethidathion
(93.8% with three nonth old rai nbow trout Oncorhynchus nyki ss.
APHA (1975) and EPA (1975) test standards were used. Five
concentrations were tested in replicate and solvent and wat er
controls were used. Concentrations were not neasured. Water
qual ity paraneters during the test were: tenperature of 11.7 to
12.5° C, pHof 7.0 to 7.1; dissolved oxygen of 4.7 to 9.5 ny/L;
and hardness of 3.8 ng/L. Control survival was 100% The LG
val ue for rainbow trout was 10.5 pg/ L.

Sur prenant (1986) - In 1986, a 48-h static toxicity test was
performed by Springborn Bionom cs on technical grade nethidathion
(10099 with larval eastern oysters Crassostrea virginica. APHA
(1985), ASTM (1980), and EPA (1985b) test standards were used.

Fi ve concentrations were tested with three replicates and sol vent

and water controls were used. Concentrations were neasured at
t he begi nning and end of the test and nmeasured concentrations
averaged 57% of nom nal concentrations. Water quality paranmeters
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during the test were: tenperature of 20EC, pH of 7.9 to 8.1
di ssol ved oxygen of 7.0 to 7.5 ng/L; and salinity of 32°,.
Abnor mal devel opnment occurred in 15% of the control organi sns.
The EGCsq, based on abnormal devel opnment, was 7.9 ug/L.

Uni on Carbide (1976) - In 1976, a 48-h static toxicity test was
performed by Aquatic Environnmental Sciences on technical grade
(percent active ingredient not given) nethidathion with <20-h
first instar cladoceran Daphnia nagna. EPA (1975) and APHA
(1971) testing standards were used. Five concentrations of

nmet hi dat hi on were tested in replicate and sol vent and water

controls were used. Methidathion concentrations were not
measured during the test. Water quality paranmeters during the
test averaged; tenperature of 17°C, pH of 7.6; hardness of 40
nmg/ L; conductivity of 130 upnmhos/cm and alkalinity of 20 ng/L.
Control survival was 100% for both sol vent and water controls.
The 48-h LG, value was 7.2 pg/L and the NOEC val ue was 1.8 pug/L.

Ward (1984) - In 1984, 96-h static toxicity tests were perforned
by Springborn Biononmics on technical grade Supracide® (97.7%
with five to six day old nysids Mysidopsis bahia and juvenile
sheepshead m nnows Cyprinodon varei gatus. ASTM (1980) test
standards were used. Five concentrations were tested with two

replicates and solvent and water controls were used.
Concentrations were neasured at the beginning of the tests and
nmeasured concentrations averaged 80% (for nysids) and 84% (for

m nnows) of nom nal concentrations. Wter quality parameters
during the nysid and m nnow tests, respectively, were:
tenperature of 22 to 23°C and 21 to 22 °C, pHof 7.9 to 8.3 and
7.3 to 8.3; dissolved oxygen of 7.3 to 5.4 and 7.9 to 3.8 ny/L;
and salinity of 19 to 20°,. Control survival was 100% The LGCs
val ues for nysids and sheepshead m nnows were 0.7 and 7.8 pug/L,
respectively.
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Unaccepted acute toxicity tests - The following tests did not use
accepted test nethods and/or produce accepted results.

Carr (1991b) - In 1991, a 96-h flowthrough toxicity test was
performed by Toxi kon on Supracide® (25.2% with juvenile
sheepshead m nnows Cyprinodon variegatus. EPA (1982) test
standards were used. Five concentrations were tested and sol vent

and water controls were used. Concentrations were neasured at

t he begi nning and end of the test and nmeasured concentrations
averaged 77% of nom nal concentrations. Water quality paraneters
during the test were: tenperature of 22 to 25.2° C, pHof 8.2 to
8.4; dissolved oxygen of 0.9 to 6.9 ng/L; and salinity of 18 to
21°/ ,,. Control survival was 100% The LG, and NCEC val ues for
sheepshead m nnows were 28.3 and 9.12 pg A l./L, respectively.
These val ues were not used because the fornulation was too low in
active ingredient and the dissolved oxygen | evels were too | ow.

Carr (1991c) - In 1991, a 96-h flowthrough toxicity test was
performed by Toxi kon on Supracide® (25.2% wth adult eastern
oysters Crassostrea virginica. EPA (1985b) test standards were
used. Five concentrations were tested and a water control was

used. Concentrations were neasured at the begi nning and end of
the test. Measured concentrations averaged 14% of nom nal
concentrations. Results were based on neasured concentrations.
Water quality paranmeters during the test were: tenperature of 22
to 24.6° C, pHof 7.9 to 8.2; dissolved oxygen of 5.6 to 7.1
ng/L; and salinity of 22 to 28°,. Control survival was 100%
The LGCsy value for eastern oysters was 6,470 ug A 1./L. The EGCs
val ue, based on new shell growh, was 1,100 pug A.1./L. These
val ues were not used because the forrmulation was too low in
active ingredient and nmeasured concentrations varied too much
from nom nal

Cebrian et al. (1990) - In 1990, a 96-h static toxicity test was
performed by University of Valencia, Spain on technical grade
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nmet hi dat hion (95% w th crayfish Procanbarus clarkii (life stage
not given). No test standards were nentioned. Three
concentrations were tested and sol vent and water controls were
used. Concentrations were not neasured. Water quality
paranmeters during the test were: tenperature of 22° C, pH of

7.9; and hardness of 250 ng/L. Control survival was not given.
Effects were not given. This test was not accepted because an

i nadequat e nunber of concentrations were tested, pertinent val ues
were not determ ned, and essential information, such as control
survival and dissol ved oxygen | evel, was not given.

Ferrando et al.(1991) - In 1991, a 96-h flowthrough toxicity
test was perfornmed by the University of Valencia, Spain on
techni cal grade methidathion (95.0% wth European eel Anguilla
(life stage not given). EPA (1975) testing nethods were used.
The nunber of concentrations tested was not given but a sol vent

control was used. Concentrations were not neasured during the
test. Water quality paranmeters during the test averaged:
tenperature of 20°C, pH of 7.9; hardness 250 ng/L; and alkalinity
of 4.1 mmol/L. Control survival was 100% The 96-h LC,, val ue
was 1510 pg/L. This test was not accepted because essenti al

i nformati on such as di ssol ved oxygen | evels, concentration scale,
and nortality at each concentrati on was not given.

Lelievre (1991a) - In 1991, a 96-h static toxicity test was
performed by Springborn Laboratories on Supracide® (25.2% with
juvenile bluegill Lepom s macrochirus. APHA (1985), ASTM (1980),
and EPA (1975, 1985c) test standards were used. Five
concentrations were tested in replicate and solvent and wat er

controls were used. Concentrations were neasured at the

begi nning and end of the test. Measured concentrations averaged
75% of nom nal concentrations. Wter quality paranmeters during
the test were: tenperature of 22 to 23° C, pHof 7.3 to 7.6;

di ssol ved oxygen of 4.2 to 9.5 ng/L; and hardness of 38 ny/L.
Control survival was 100% The LG, value for bluegill was 8.2 pug
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A l./L. The NOEC value was <4.2 pg A l./L. These val ues were not
used because the pesticide forrmulation was too low in active
i ngredi ent.

Lelievre (1991b) - In 1991, a 96-h static toxicity test was
performed by Springborn Laboratories on Supracide® (25.2% with
t he rai nbow trout Oncorhynchus nykiss (life stage not given).
APHA (1985), ASTM (1980), and EPA (1975, 1985c) test standards
were used. Seven concentrations were tested in replicate and

sol vent and water controls were used. Concentrations were
nmeasured at the beginning and end of the test. Measured
concentrations averaged 58% of nom nal concentrations. Water
quality paraneters during the test were: tenperature of 11 to
12° C, pHof 6.7 to 7.3; dissolved oxygen of 5.9 to 9.7 ng/L; and
hardness of 38 ng/L. Control survival was 100% The LG val ue
for rainbow trout was 6.6 pug A.1./L. The NCEC val ue, based on
nortality, was 1.1 pg A 1./L. These values were not used because
the formulation was too low in active ingredient.

Lelievre (1991c) - In 1991, a 48-h static toxicity test was
performed by Springborn Biononics on Supracide® (25.2% with <24-
h cl adocerans Daphni a magna. APHA (1985) and EPA (1975, 1985d)
test standards were used. Five concentrations were tested with
five replicates and solvent and water controls were used.
Concentrations were neasured at 48-h intervals during the test
and neasured concentrations averaged 67% of nom nal

concentrations. Water quality paranmeters during the test were:
tenperature of 19 to 21° C, pH of 7.9 to 8.1; dissolved oxygen of
7.6 to 8.9 ng/L; and hardness of 170 ng/L. Control survival was
100% The EC;, val ue, based on inmobilization, was 3.0 pg A I./L.
The NCEC value was 0.92 ug A 1./L. These values were not used
because the formulation was too low in active ingredient.

Ward (1991) - In 1991, a 96-h flowthrough toxicity test was
per formed by Toxi kon Laboratories on SupracideR® (25.2% with
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post-larval nysid, Msidopsis bahia. EPA (1982) test standards
were used. Five concentrations were tested in replicate and

sol vent and water controls were used. Concentrations were
nmeasured at the beginning and end of the test. Measured
concentrations averaged 80% of nom nal concentrations. Water
qual ity paraneters during the test were: tenperature of 20 to
24° C, pH of 8.2 to 8.4; dissolved oxygen of 3.1 to 8.5 ng/L; and
salinity of 19 to 20°,. Control survival was 95 to 100% The
LG, value for M bahia was 0.59 pug A 1./L. The NOEC val ue,

based on nortality and sublethal effects, was 0.24 ug A l./L.
These val ues were not used because the formnmulation was too low in
active ingredient.
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Table B-1. Values (upg/L) from accepted tests on the acute toxicity of nethidathion to aquatic ani nals.

Life Salinity/ Test Val ues
Speci es St age? Met hod®  Fornul ati ona Har dness Length Effect (95% C. L.)=¢

Ref erence
Bl uegi I | N A S, U Techni cal 44 g/ L 96- h LCso 9.0 Mayer and
Lepom s macrochirus (98.5% as CaCQ, (6.1-13.3) Ellersieck 1986
Bl uegi I | 5 nonth F M Techni cal 48 ng/L 96- h LCso 17.2 Schupner
Lepom s macrochirus (93.8% as CaCQ, (12.2) 1981a
Cl adocer an <24-h S M Techni cal 120.5 mg/ L 96-h LCso 2.44 CDFG
Ceri odaphni a dubi a (94. 3% as CaCQ, (2.1-3.4) 1992a
Cl adocer an <24-h S M Techni cal 121.5 mg/ L 96-h LCso 1.96 CDFG
Ceri odaphni a dubi a (94. 3% as CaCQ, (1.45-2.65)

1992c¢
Cl adocer an <20-h S, U Techni cal 40 ng/L 48-h LCso 7.2 Uni on Car bi de
Daphni a magna (N A as CaCQ, (5.9-8.8) 1976
Eastern oyster Mat ur e F, M Techni cal 26-28°/ o, 96- h ECs, 7610 Carr
Crassostrea virginica (95% (4760-10200) 1991a
Eastern oyster Larval F, M Techni cal 32°/ o 48-h ECs, 7.9 Sur pr enant
Crassostrea virginica (100% N A 1986
Eastern oyster Juv. F, U Techni cal 259/ 4, 96- h ECs, >1000 Mayer
Crassostrea virginica (98.5% (N A) 1987
East ern oyster Juv. F, U Techni cal 22°/ 4 96- h ECs, >1000 Mayer
Crassostrea virginica (98.5% (N A) 1987
Mysi d 5-6-d S M Techni cal 19-20°/ 4, 96- h LCso 0.7 War d
Mysi dopsi s bahi a (97.7% (0.44-0.90)

1984
Mysi d <5-d S, M Techni cal 492.1 ng/L 96-h LG5 2.82 CDFG
Neonysi s nercedis (94. 3% as CaCQ, (1.43-5.88)

1992b
Mysi d <5-d S, M Techni cal 489 ng/L 96- h LG5 3.2 CDFG
Neonysi s nercedis (94. 3% as CaCQ, (1.4-6.0) 1992d
Pi nk shrinp Juv. F, U Techni cal 26°/ o 48-h ECso 15 Mayer
Penaeus duorarum (98.5% (N A) 1987




Rai nbow trout N A S, U Techni cal 44 g/ L 96- h LCso 14 Mayer and
Oncor hynchus nyki ss (98.5% as CaCQ, (9.0-22.0) Ellersieck 1986




Tabl e B-1. Conti nued - 2-

Life Salinity/ Test Val ues

Speci es St age? Met hod® For mul ati on? Har dness Length Effect (95% C. L.)=¢
Ref erence

Rai nbow trout 3 nonth F, U Techni cal 38 mg/L 96- h LCso 10.5 Schupner
Oncor hynchus nyki ss (93.8% as CaCQ, (7.3-15.1) 1981b
Sheepshead m nnow Juv. S M Techni cal 22°/ o 96- h LCso 7.8 War d
Cyprinodon varei gat us (97.7% (6.9-11) 1984
Spot Juv. F, U Techni cal 25°/ o 48-h LCso 32 Mayer
Lei ost onus xant hur us (98.5% (N A 1987

a N/ A = Not Avail able
b S =Static F = Flow-through M = Measured concentrations U = Unneasured concentrations

¢ 95% Confidence limts



Tabl e B-2.

Val ues (upg/L) from unaccepted tests on the

acute toxicity of methidathion to aquatic ani mals.

Life Salinity/ Test Val ues Test
Speci es St age? Met hod® Formul ati on Har dness Length Effect (95% C. L.)=¢

Ref erence Deficiencies®
Bl uegi I | Juvenile S, M Supr aci deR 38 mg/L 96- h LCso 8.2 Lelievre 1991a 1,2
Lepom s macrochirus (25.2% as CaCQ, (5.7-11)
Cl adocer an <24-h S M Supr aci deR 170 ng/L 48-h ECso 3.0 Lelievre 1991c 1
Daphni a magna (25.2% as CaCQ, (2.8-3.4)
Crayfish N A S, U Techni cal 150 ny/L 96- h NA NA

Cebri an 3,4,5,6

Procanbarus cl arkii (95% as CaCQ, et al. 1990
East ern oyster N A F, M Supr aci deR 22-28° o 96- h LCso 6470 Carr 1,7
Crassostrea virginica (25.2% 1991c
Eel N A F, U Techni cal 250 mg/ L 96- h LCso 1510 Ferrando
Anguilla anguilla (95. 0% as CaCQ, (1160-2030)

et al. 1991 3,4,5
Mysi d Post - F, M Supr aci deR 19-20°/ 4, 96- h LCso 0.59 War d 1,2,3
Mysi dopsi s bahi a | arval (25.2% (0.51-0.67)

1991
Rai nbow trout N A S M Supr aci deR 38 mg/L 96- h LCso 6.6 Lelievre 1
Oncor hynchus nyki ss (25.2% as CaCQ, (4.6-9.0) 1991b
Sheepshead m nnow Juvenile F, M Supr aci deR 18-21 °/,, 96-h LCso 28.3 Carr 1,2
Cyprinodon varei gat us (25.2% (24.3-32.4)

1991b

a NA = Not avail able

b S = Static F = Flow through M = Measured concentrations U =

o
o
<
>

Confidence limts

For mul ati on unknown or

too low in active ingredient

Unaccept abl e or

unnmeasur ed di ssol ved oxygen | eve

oubhwnP

Unacceptable nortality range or
Essential information |acking

nortality range not given

| nadequat e nunber of concentrations tested

No pertinent val ues determ ned

Unnmeasur ed concentrations



Measur ed concentrati ons varied too much from nom nal



APPENDI X C. Abstracts of chronic toxicity tests.

Accepted chronic toxicity tests- The followi ng tests used
accepted test nethods.

Forbis (1984), pers. comm (1994) - In 1984, a 21-d fl owthrough
toxicity test was perfornmed by Anal ytical Biochem stry
Laboratories on Supracide® (97.2 to 99.2% with <24-h old

cl adoceran Daphnia magna. EPA (1975) test standards were used.
Fi ve concentrations were tested with four replicates and sol vent
and water controls. Concentrations were neasured at three to
seven day intervals during the test and neasured concentrations
averaged 90 to 103% of nom nal concentrations. Wter quality
parameters during the test were: tenperature of 20 to 21° C, pH
of 8.2 to 8.4; dissolved oxygen of 8.1 to 8.9 ng/L; and hardness
of 225 to 275 ng/L. Control survival was 100% The NOEC, LOEC,
and MATC val ues, based on nortality, reproduction, and grow h,
were 0.51, 1.0, and 0.71 pg/L, respectively.

McCallister (1984) - In 1984, a 35-d flowthrough toxicity test
was performed by Anal ytical Biochem stry Laboratories on

met hi dathion (97.2 to 99.2% wth early stage fathead m nnows,

Pi nephal es pronelas. ASTM (1981) test standards were used. Five
concentrations were tested with four replicates and sol vent and
wat er controls. Concentrations were neasured weekly during the
test and nmeasured concentrations averaged 75 to 84% of nom nal
concentrations. Water quality parameters during the test were:
tenperature of 24 to 27° C, pH of 7.8 to 8.3; dissolved oxygen of
7.3 to 9.3 ng/L; and hardness of 225 to 275 ng/L. Control
survival was 91%in water and 98%in solvent. The NCEC, LOEC,
and MATC val ues based on growth were 6.1 pg/L, 12 pg/L, and 8.56
png/ L, respectively.
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Putt (1991) - In 1991, a 21-d flowthrough toxicity test was
performed by Springborn Bi onom cs on nethidathion (99.2% wth
24-h ol d cl adoceran Daphnia magna. EPA (1985e) test standards
were used. Five concentrations were tested with four replicates
and sol vent and water controls. Concentrations were neasured
weekly during the test and neasured concentrations averaged 86%
of nominal concentrations. Wter quality parameters during the
test were: tenperature of 18 to 21° C, pHof 7.9 to 8.4

di ssol ved oxygen of 8.3 to 8.6 ng/L; and hardness of 170 to 180
nmg/ L. Control survival was 93%in the water and 98%in the
solvent. The EG; val ue based on nortality, reproduction, and
growh was 0.79 pg/L. NCEC, LOCEC, and MATC val ues based on
nortality, reproduction, and gromth were 0.72 pg/L, 1.3 pg/L, and
0. 97, respectively.

Sur prenant (1985) - In 1984, a 21-d flowthrough toxicity test
was performed by Springborn Bi onom cs on nethidathion (10099 wth
post-larval nysid Mysidopsis bahia. ASTM (1983) test standards
were used. Five concentrations were tested with four replicates
and sol vent and water controls. Concentrations were neasured at
four to seven day intervals during the test and averaged 34 to
81% of nom nal concentrations. Results were based on neasured
concentrations. Water quality paranmeters during the test were:
tenperature of 22 to 26° C, pH of 8.0 to 8.1; dissolved oxygen of
4.8 to 7.1 ng/L; and salinity of 28 to 31°,. Control surviva
was 98%in water and 88%in solvent. The NOEC, LOEC, and MATC
val ues based on nortality, reproduction, and growh were 0.022,
0.061, and 0.037 pg/L, respectively.

37



Unaccepted chronic toxicity tests - The follow ng tests did not
use accepted test nethods and/or produce acceptable results

G ba-Geigy Corp. (1966) - In 1966, a 7-d flowthrough toxicity
test was perforned by Wodard Research Corporation on

nmet hi dat hi on (percent active ingredient not given) with eastern
oyster Crassostrea virginica. No commonly recogni zed testing
standards were used. One concentration and a sol vent control was

used. Methidathion concentrations were not neasured. Wter

qual ity paraneters during the test were: tenperature 13 to 15°C
and salinity of 11.8°%,. Solvent control survival was 100%
There was no effect on shell growh or nortality at 1.0 ng/L.
This test was not accepted because no pertinent val ues were
determ ned, essential water quality parameters were not given,
and an i nadequate nunber of concentrations were tested.

De Bruijn et al. (1991) - In 1991, a 14-d static-renewal toxicity
test was perfornmed by The Netherl ands Research Institute of

Toxi col ogy on technical grade nethidathion (>99% wth one year
ol d guppy Poecilia reticulata. No comonly recognized testing
nmet hods were used. Two concentrations were tested and controls

were not mnentioned. Methidathion concentrations were not
measured during the test. Water quality paranmeters during the
test were: tenperature of 22.4°C;, pHof 7.6 to 8.5; hardness of
25 ny/L; and dissolved oxygen of 7.7 to 9.9 ng/L. The |ethal
body burden value was 0.025 pnol/g fish and 0.0025 punol /g fish
for the high and | ow concentrations. This test was not
accept abl e because only two concentrations were tested and no
perti nent val ues were deterni ned.
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Table C-1.

Val ues (upg/L) from accepted tests on the chronic toxicity of nmethidathion to aquatic ani mals.

Life Salinity/ Test

Speci es St age Met hod? For nul ati on Har dness Length Ef f ect Val ues Ref erence
Cl adocer an <24-h F, M Techni cal 225-275 nyg/L 21-d NOEC 0.51 Forbis 1984
Daphni a magna (97.2% as CaCo, LOEC 1.0

MATC 0.71
Cl adocer an <24-h F, M Techni cal 170-180 ng/L 21-d NOEC 0.72 Putt 1991
Daphni a magna (96. 1% as CaCo, LOEC 1.3

MATC 0.97
Fat head m nnow Early F, M Techni cal 225-275 nyg/L 35-d NOEC 6.1 McCal li ster 1984
Pi mephal es pronel as (97% as CaCo, LOEC 12

MATC 8. 56
Mysi d post - F, M Techni cal 28-31° o, 21-d NOEC 0. 022 Sur prenant 1985
Mysi dopsi s bahi a | arval (100% LOEC 0. 061

MATC 0.04
a S = Static F = Flowthrough M = Measured concentrations U = Unneasured concentrations
Table C-2. Values (pg/L) fromunaccepted tests on the chronic toxicity of methidathion to aquatic animals.
_____ Life Salinity/ Test Test
Speci es St age Met hod? For nul ati on® Har dness Length Effect Val ues Ref erence

Defi ci enci es®

Eastern oyster Adul t F, U N A 11. 89 , 7-d N A Ci ba- Gei gy 1,2,3
Crassostrea virginica 1966
Guppy Adul t S, U Techni cal 25 g/ L 14-d De Bruijn
Poecilia reticul ata (>99% as CaCQ, N A et. al. 1991 1,2,3

Static F =

Not avail abl e

Fl ow t hr ough

M =

Measured concentrations U =

Unnmeasur ed concentrations



C

= No pertinent val ues determ ned
Essential information |acking
| nadequat e nunber of concentrations tested

1
2
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APPENDI X D. Abstracts of plant toxicity tests

Ruf i (1985) - In 1985, a 72-h static toxicity test was perforned
by G ba-Ceigy on nethidathion (96.2% wth freshwater al gae,
Scenedesnus subspicatus. No test standards were nentioned. Five
concentrations were tested with three replicates and a water
control. Concentrations were neasured at the begi nning and end
of the test and neasured concentrations averaged 90% of nom nal
concentrations. Water quality parameters during the test were:
tenperature of 22 to 26° C and pHof 6.1 to 9.2. D ssolved
oxygen and hardness were not neasured. The EGC,, val ue based on
cell density was 11,000 pg/L.
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